Taxonomic Studies on Parasitic Micro-Hymenoptera (Chalcidoidea: Encyrtidae) by Basha, Mohd. Chand
TAXONOMIC STUDIES ON 
PARASITIC MICRO-HYMENOPTERA 
(CHALCIDOIDEA: ENCYRTIDAE> 
UISSERTA7IOA 
SUBMITTED IN PARTIAL FULFILMENT OF THE REQUIREMENTS 
FOR THE AWARD OF THE DEGREE OF 
jUasiter of $I)ilos;opl)p 
IN 
ZOOLOGY 
BY 
MOHD. CHAND BASHA 
D E P A R T M E N T OF ZOOLOGY 
ALIGARH M U S L I M UNIVERSITY 
ALIGARH ( INDIA) 
1 9 9 0 
DS1819 
iPublic : 25646 
D E P A R T M E N T O F Z O O L O G Y 
ALIGARH MUSLIM UNIVERSITY 
ALIGARH—202002, U.P. 
(INDIA) 
Srctiotis : 
1. ENTOMOLOGY 
2. PARASITOLOGY 
3 ICHTHYOLOGY & FISHERIES 
4. AGRICULTURAL NEVATOLOGY 
5. GENETICS 
Rcf. \o. 
Date 2 1 - 3 - 1 9 9 1 
CERTIFICATE 
Certified that "Taxonomic Studies on Parasitic micro-
hymenoptera (ChalcidoidearEncyrtidae) is the original 
contribution of Mr. Mohd. Chand Basha and has been carried 
out under my supervision- He is allowed to supplicate the 
work for partial fulfilment of the degree of Master of 
Philosophy in Zoology of the Aligarh Muslim University, 
Aligarh. 
(MAN MOHAN AGARWAL) 
PROFESSOR 
CONTENTS 
Page No, 
Acknowledgements i-ii 
I. Introduction 1-2 
II. Materials and Methods • 3-7 
III. Review of Literature 8-10 
IV. Review of the Genus 
Callipteroma Matschulsky 11-13 
V. Genus Callipteroma Matschulsky 14-19 
VI. Key to the species of Genus 
Callipteroma Motschulsky 
based on females 20-22 
VII. Callipteroma sexguttata 23-31 
VIII.Callipteroma testacea 32-37 
i) Callipteroma keralaensis Sp.n. 38-42 
IX. References 43-54 
ACKNOWLEDGEMENTS 
I wish to register my deep sense of gratitude to 
Professor Man Mohan Agarwal, for his consistant 
encouragement, guidance and supervision and critical review 
of the dissertation. Without his help this task could not 
have been completed. I am grateful to Dr. Mohd. Hayat for not 
only loaning the material from his personal collection but 
for his timely critical advice. I am indebted to my senior-
lab, colleague, Mr. Sudhir Singh, for his unfailing and 
valuable suggestions at every stage of this work. Thanks are 
also due to Dr. Irfan Ahmad for rendering all assistance 
regarding SEM processing of the material. 
Thanks are also acknowledged to UGC for the financial 
assistance in the form of DRS (JRF) and to Prof. A.H. 
Siddiqi, former Dean of the Faculty of Life Science and 
Chairman of the Deptt. and the present Chairman of the 
Deptt. Prof. M.A. Khan for providing much needed 
encouragement and facilities under their charge. 
My thanks are also due to my friend Mr. S.K. Moinuddin 
who helped me during the typing of this dissertation. 
I am particularly thankful to all the members of my 
family who have always encouraged me and helped me in 
pursuing my studies. 
1 1 
Last but not the least, I would like to express my deep 
regard to Mr. Suhail Ahmad & his brothers for meticulous 
wordprocessing of this dissertation. 
(MOHD. CHAND BASHA) 
INTRODUCTION 
Systematics is an important branch of biology which 
deals not only with the identification and classification of 
natural populations but with objects that go well beyond 
these fundamental activities. It is derived from the 
latinized Greek word 'Systema' developed by the early 
naturalist Linnaeus, in his publication of remarkable work 
entitled 'Systema Naturae' (1758). 
At the same time taxonomy is the most elementary and 
most inclusive part of Zoology, because animals cannot be 
discussed and pests cannot be controlled in scientific way 
until their correct identifications are not knovn. The family 
Encyrtidae is one of the largest families of the superfamily 
Chalcidoidea of order Hymenoptera. From this family alone 
nearly 3200 species have been described (J.S. Noyes 1988). 
Encyrtids belong to tha economically important group of 
parasitic Hymenoptera. Almost all the encyrtids are mostly 
parasites of pests of fruits and vegetable crops. Most of the 
species are internal parasites of other insects, among them, 
dominant groups are parasitoids of Coccoidea (Homoptera). Few 
of them are exclusively oviphagus attacking eggs of both 
insects as well as ticks and spiders. Some are hyperparasites 
within the Chalcidoidea. According to Clausen (1978)^ family 
Encyrtidae is one of the most important insect groups to be 
used in biological control^ accordingly about fifty per cent 
of Hymenoptera are involved in biological control projects, 
of these 15% are encyrtids alone. 
The present taxonomical studies are a minor 
contribution to the vast field of Encyrtid taxonomy. 
Callipteroma testacea and Callipteroma sexquttata have been 
studied in details with the help of SEM and morphometries 
done. 
MATERIALS AND METHODS 
Collection: 
The collection of parasites was initiated during the 
favourable periods in different states. In Southern states 
like Tamil Nadu, Kerala, Karnataka and Goa the collection of 
adult parasites and their hosts was done during December to 
February. In high altitude regions of Assam, Meghalaya, U.P. 
collections were made during the months of September to 
November. 
The large number of Callipteroma species were collected 
by a tough net swept through grass and from bamboo reeds. The 
individual encyrtids were extracted by using an aspirator and 
killed by exposure to ethylacetate. Some of them were 
preserved in 75% ethanol, and rest card mounted. 
Rearing 
Infested host insects were collected along with host 
plants into polyethylene bags and brought to laboratory. The 
infested twigs and leaves were cut into smaller pieces and 
kept into small rearing jars {2"x3"). The mouth of the jar 
was covered with a fine muslin cloth held with a rubber band. 
The jars were marked indicating the host, date and area of 
collection. The jars were examined daily in the morning for 
the emergence of parasites. The parasites were picked up by 
a brush or suction tube and transferred to 75% alcohol. Those 
put on card were critical point dried and mounted on cards. 
A large number of specimens were also loaned by Dr.M. 
Hayat from his personal collection from Kerala and Aligarh 
(U.P.). 
MOUNTING ON SLIDES FOR MICROSCOPIC STUDIES 
Permanent slides of the various parts were prepared, 
enabling a detailed study of structres such as antenna, wings 
pronotum, legs, I-gasteral tergite, Tergum-X, hypopygium and 
ovipositor). For slide mounting method suggested by Noyes 
(1982) was adopted: 
1. Wings were removed from the dead and dry specimens and 
neatly arranged in the required position in a very small drop 
of balsam on the slide. 
2. Specimens were cleared in a 10% KoH 
a) Fresh specimens (never placed in alcohol) were kept 
in oven at 20<^ C for 48 hrs. for drying. 
b) Specimens stored in alcohol were air dried and then 
placed in oven at 20°C for 72 hrs. 
3. KOH was gradually replaced by 4-5 drops of glacial 
acetic acid. 
4. After washing them in distilled water, they were 
dehydrated with ethanol grades 35%, 70%, 90%, 95% at 10 
minute intervals. 
5. After 10 minutes in 100% alcohol, material was replaced 
in clove oil in an open dish to allow the alcohol to 
evaporate. 
6. Specimens were dissected by using a minute pin, 
dissected parts transferred to a drop of balsam in the 
required position on the slide. The slides were put in the 
drying oven at 40^0 for atleast a week. These slides were 
removed from the oven and placed a small drop of balsam on 
each part inturn and followed by a cover slip and left for 
drying again in the oven. 
TECHNIQUES USED FOR SCANNING ELECTRON MICROSCOPIC STUDIES 
Material for SEM studies was prepared as described by 
Gibson (1984). 
Cleaning of Specinens 
Specimens collected into 75% alcohol or card mounts 
were first cleaned by soaking in a 1:1 solution of ammonium 
hydroxide and water, for half an hour, to remove the sticked 
dust particles and the greasyness of the specimens. After 
Ammonium hydroxide treatment specimens were given three 
washes in distilled water {15 minutes each). Specimens were 
dehydrated by putting them into ascending orders of alcohol -
30%, 40%, 50%, 70%, 85%, 95%, and 100% (20 minutes in each 
grade). After 100% they were soaked in chloroform and later 
air dried. Chloroform is highly volatile and evaporates very 
quickly this helps in preventing the setae from adhering to 
the cuticle as often happens if dried out of alcohol. 
Callipteroma is a hard cuticled insect no shrinking takes 
place on air drying. But the specimens which showed 
crumpling were critical point dried. 
Critical Point Drying (CPD) of dehydrated specimens 
This technique is very important for SEM studies, it 
removes and reduces the risk of specimen collapsing and 
shrivelling as it dries. Dehydrated specimens were kept in a 
perforated capsule immersed in absolute ethanol. Cap of the 
capsule was tightly closed and then immediately transferred 
to te CPD. In this method liquid CO2 was used. After CPD 
specimens were mounted on SEM stubs in a required position. 
Mounting Specimens: 
Before mounting all appendages of the specimens were 
removed as they are poorly grounded charging takes place 
which results in bright streaks across the picture. This can 
be avoided by removing all the appendages from the specimens. 
Appendages to be scanned were mounted on stub as independent 
strucutres from the body itself. 
For mounting specimens on SEM stub double sided sticky 
tape was applied to the stub, on the free side of adhesive 
tape specimens were securely attached in required position. 
For better results not more than 5-6 specimens were mounted 
on each stub. A marker (usually a very thin wire) was placed 
in order to identify the individuals arranged in purticular 
order. Appendages to be scanned were kept beside the 
respective individual. 
Gold coating of Specimens 
Were gold ion coated with Sputter Coater. Coating of 
200-300A thickness specimens mounted on stubs gave 
appropriate results. 
Scanning of specimens 
After Gold coating stub with specimens was transferred 
to the SEM chamber and after attaining the proper vaccum in 
the column each specimen was throughly scanned. 
REVIEW OF LITERATURE 
The first available record on chalcid taxonomy dates 
back to 1758, when Linnaeus reported the genus Cynips under 
Chalcids. The foundation of encyrtid taxonomy was laid by 
Latereille in 1809 based on the genus Encyrtus. Dalman 
(1820) added many new species to the genus and the family was 
finally established by Walker in 1837. As a result of 
consistent contributions by several authors from 1834 to 
1852, the numbers continued to increase. Westwood (1840) 
placed the genus Encyrtus under the subfamily 'Encyrtids' of 
the family Chalcididae, many of the genera recorded by him 
now occupy their position under several different families. 
The family Encyrtidae was defined for the first time by 
Foerster (1856). The present day encyrtid taxonomy is 
credited to Mayer, (1875) and Thomson, (1876). Among them 
they described about 50 genera and several species of 
encyrtids. Howard (1881) preferred Westwood's (1840) system 
of keeping encyrtids in the subfamily Encyrtinae of the 
family Chalcididae. 
Ashmead (1899) elevated chalcids to superfamily level 
and transferred encyrtids from Chalcididae to Encyrtidae. The 
remaining Chalcidoids were placed under superfamily 
Chalcidoidea which had four subfamilies. The subfamilies 
were further grouped into tribes based mainly on the 
characters of mandibles, tarsal segments and subgenital 
plate. Uptill now the size of the group had grown to 90 
genera. Howard (1881), and Schmideknecht (1909) adopted 
Westwood's (1840) system of classification. Girault (1915) 
published prolifically on Australian Chalcidoidea. He 
splited the subfamily Encyrtinae into five tribes: Amirini, 
Ecomini, Encyrtini, Ectromini and Arrhenophagini. 
Mercet (1921) did not follow either Ashmead (1904) or 
Girault (1915) and preferred to split the family into two un 
even subfamilies viz. Arrenophaginos (single genus) and 
Encirtinos (92 genera) Middle and later part of 20th century 
has seen some notable additions to the group from Japan 
(Ishii 1928, Thachikawa 1963), USSR (Nikolskaya 1952), 
Hungary (Erdos and Novicky, 1955 and Hoffer, 1955), South 
Africa (Annecke and Prinsloo and compere, 1938) , Madagascar 
(Risbec,1951), America (Timberlake 1919), Euthiopia 
(Ghesquire, 1958, Prinsloo and Annecke, 1979), Nearctic 
region (Peck 1963), British Chalcidoidea (Alam, 1957 and 
Kerrich 1964), Palearctic (Graham 1969, Trjapitzin 1973 a & 
b, 1978, 1989), Argentina (Desantis 1963), Nearctic (Noyes 
1979 and Gordh 1979). 
Roots of Indian Encyrtide (Chalcids) can be traced back 
to 1925 for the first time when Ayyar published a catalogue 
on Indo-Ceylonese insects, which was followed by another 
catalogue on Chalcidoidea by Mani (1939) . The contributions 
continued to be pumped in by the Agra School of Entomology 
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headed by Mani and later workers - Saraswat, Dubae, Kaul, 
Subba Rao and Narayanan made some valuable additions from 
1950 to 1974. Aligarh School of Entomology initiated studies 
on this group of insects under the stewardship of Alam in 
1958 and the first consolidated attempt on Indian Encyrtids 
was made by Agarwal (1965) followed by Hayat, Alam and 
Agarwal (1975), Shafee, Alam and Agarwal (1975); Hayat (1970, 
1979, 1981 a & b, 1989) Kaul and Agarwal (1985). Hayat and 
Subba Rao (1981) published a systematic catalogue on 
Chalcidoids of Indian sub-continent, Alam and Shafee (1981); 
Agarwal, Kaul and Agarwal (1984) have given keys to some 
encyrtid genera. Noyes and Hayat (1984) reviewed 
encyrtid genera of Indo-pacific region. Hayat in Subbarao and 
Hayat (1985 & 1986) has given key and a catalogue (comprising 
147 genera) of encyrtids from India and adjoining countries. 
IhtSt 
Shafee et al (1990) has given a checklist of world Encyrtidae.^  
are some of the landmarks on taxonomy of Indian encyrtids. 
Review of the Genus Callipteroma Motschulsky 
Genus Callipteroma was discribed by Motschulsky in 1863 
based on three species: C. quinquequttata, C. sexguttatai and 
C. testatcea, but he did not designate any of them as type 
species of the geneus. In 1900 Ashmead designated C. 
quinquequttata Motschulsky, as the type species of this 
genus. Girault in 1915 and 1922 described to species of 
Leptomastix! L. australia and L. dei respectively later in 
1978 Noyes while revising the genus Callipteroma formed a new 
combination C. australia (Girault) from Leptomastix 
australia, and also synonymised L. die with it. 
Mercet (1924) described an other new species C. nigra 
from Spain. Ishii (1928) described C. kiushiuense from Japan 
which was later synonymysed with C. quinquequttata by 
Tachikawa (1962). 
Risbec (1959) proposed merger of Callipteroma along 
with Gvranusa Mercet and Leptomastidea Mercet, with 
Leptomastix Foerster, 1856. 
Tachikawa (1963) did not agree with Risbec's idea of 
merging Callipteroma with Leptomastix and strongly confirmed 
several 
it as a distinct genus despite the occurance of/ intermediate 
species. 
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Boucek (1977) proposed that sexguttata and 
quinquiquttata be considered as synonyms. Noyes (1978) 
revised this genus extensively. In this work he synonymised 
genus Calocerinella Girault (1913) with Callipteroma. He 
discribed a new species albiclava and formed C. australia 
(Girault) as a new combination from Leptomastix australia 
Girault (1915). Further he synonymised seven other species 
earlier described either as Callipteroma or as Leptomastix 
Foerster. Various synonyms of valid species given by him are 
as follows: 
C. australia (Girault) combination novum from 
Leptomastix (= Leptomastix del Girault, 1922); C. 
quinquequttata Motschulsky (= Leptomastix quttatipennis 
Girault 1915; = L. quttatipennis io Girault, 1919); C. 
testacia Motschulsky (= Calocerinella trifasciatus Girault, 
1913; = Leptomastix trifasciatipennis Girault, 1915; = 
Leptomastix penanqi Girault, 1919; = Leptomastix geminus 
Girault, 1923). He considered sexguttata and quinquequttata 
as distinct species. 
Hayat (1981) synonymised Leptomastidea savadria Mani 
and Kaul (1974) described on a male specimen with C. 
testacia. 
Myartseva (1982) described another new species 
C.baqlanesis from Afghanistan. Noyes and Hayat (1984) 
13 
synonymised Vosleria Timberlake, 1926 with Callipteroma and 
thereupon species V. signata Timberlake with Callipteroma 
australia (Girault). They confirmed quinquequttata as synonym 
of sexquttata. 
Trjapitzin (1989) gave key to the species of 
Callipteroma from Palearctic region. He considered C. 
sexquttata Motsch. as synonym ofC. quniquequttata Motsch. 
In the present detailed morphometric studies on species 
of C. testacea Motsch. and C. sexquttata Motsch have been 
under taken by the present writer. SEM studies of the 
population samples labled as C. sexquttata were done in 
detail and results revealed that it consisted of two 
different types (based on the variations in patterns of wing 
infustation, structure of I gasteral tergite and other 
morphometric differences). These two types are probably two 
different species. However at the moment no formal 
nomenclature is proposed. 
Similarly, SEM studies carried on the population sample 
labled as C. testacea revealed presence of two distinct 
species (on the basis of body colour; sculpture of scutellum; 
structure and sculptue of mesopleuron; and hypopygium). On 
the basis of foregoing characters a new species C. 
keralaensis sp. n. has been proposed and described in 
details. 
GENUS CALLIPTERONA Motscholsky, 1863 
Callipteroma Motschulsky, 1863. Bull. Soc. Imp. Natur. Nat. 
Moscou, 36:35. Type-species: Callipteroma quinquequttata 
Motschulsky, by designation of Ashmead, 1900. 
Calocerinella Girault, 1913. Bull. Wiscon. Nat. Hist. Soc, 
(N.S.), 11:46. Type-species: Calocerinella trifasciata 
Girault by monotypy and original designation. 
Vosleria Timberlake, 1926. Proc, U.S. Natn. Mus., 69:1. 
Type-species: Vosleria signata Timberlake, by monotypy and 
original designation. 
List of valid species and their synonyms 
1. Callipteroma sexguttata Motschulsky ( = quinqueguttata 
Noyes and Hayat, 1978). 
2. Callipteroma quinqueguttata Motschulsky ( = Leptomastix 
guttatipennis Girault, 1915; = L. guttatipennis io 
Girault, 1919). 
3. Callipteroma testacea Motschulsky ( = Calocerinella 
trifasciata Girault, 1913; = Leptomastix trifaciatipennis 
Girault, 1915; = L. Penanqi Girault, 1919; = L. geminus 
Girault, 1923); = L. savadriae Mani and Kaul 1974. 
4. Callipteroma nigra Mercet 1924. 
5. Callipteroma australia (Girault; Noyes, 1978). 
Combination nova from Leptomastix (=L. dei Girault, 
1922). 
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6. Calljpteroma albiclava Noyes, 1978. 
7. Callipteroma baglanensis Myartseva, 1982 (= Vosleria 
sjqnata Timberlake, 1926). 
Important Literature: 
1863 Callipteroma Motschulsky, Bull. Soc. Nat. Moscou,36:35. 
1898 Callipteroma: Dalla Torre, Cat. Hym., 4: 307. 
1900 Callipteroma: Ashmead, Proc. U.S. nat. Mus., 22: 402. 
1904 Callipteroma: Ashmead, Mem. Carnegie Mus. 1(4): 304. 
1909 Callipteroma: Schmiedeknecht, Gen. Ins., 97: 254. 
1915 Callipteroma: Girault, Mem. Queensland Mus., 4: 124. 
1921 Callipteroma: Mercet, Fauna Iberica, Encirtidos: 115. 
1924 Callipteroma: Ishii, Bull. Imp. Agr. Exp. sta., Japan, 
3(2): 83, 96. 
1938 Callipteroma: Mani, Cat. Indian Ins., 23, Chalcidoidea:94, 
1947 Callipteroma; Compere, Univ. Calif. Publ., Ent., 
8(1):18. 
1952 Callipteroma: Nikolskaja, Chalcidy fauny SSSR 
(Chalcidoidea): 345. 
1953 Callipteroma: Ferriere, Mitt. Schweiz. Ent 
Ges.26(l):17. 
1955 Callipteroma : Erdos et Novicky. Beitr. z. Entom. 5(1-
2) : 181, 189. 
1956 Callipteroma: Tachikawa, Trans. Koyoto. Entomol. Soc. 
5(4): 97-100. 
1962 Callipteroma: Tachikawa, Trans. Shikoku Ent. Soc.7: 79. 
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1963 CalliPteroma; Tachikawa, Mem. Ehime Univ. Sec. 6 
(Agric) 9: 1-264. 
1965 CalliPteroma; Tachikawa, IBID 9(6): 52-55. 
1970 CalliPteroma; Tachikawa, Trans. Shikoku Ent. Soc.lO (3-
4), 84-99. 
1973 CalliPteroma: Mani and Kaul, Mem. Ehime Univ. Agric 19: 
185-204. 
1973a CalliPteroma; Tryapitzin, Entomological Review 
(Russian), 52: 118-125. 
1973b CalliPteroma: Tryapitzin, IBID 52: 287-295. 
1974 CalliPteroma: Mani and Kaul, Mem. Sch. ent. Agra Univ. 
2: 67-72. 
1974 CalliPteroma: Hayat, Bombay Nat. Hist. Soc. 70(2): 407-
408. 
1978 CalliPteroma: Tachikawa, Trans. Shikoku ent. Soc. 
14(1&2): 43-68. 
1981 CalliPteroma: Tachikawa, Mem. Ehime Univ. Agric. 25(2): 
85-110. 
1981 CalliPteroma: Hayat, Jour. Nat. Hist. 15: 17-29. 
1984 CalliPteroma; Noyes & Hayat, Bull. Br. Mus. nat. hist, 
(ent) 48(3): 24. 
1985 CalliPteroma; Subba Rao and Hayat, Oriental insects.19: 
192-223. 
1985 CalliPteroma: Kaul and Agarwal, A.M.U. Publ. (Z.S.) Ind. 
Insect types XIII;53-57. 
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1987 Callipteroma; Yoshimoto, Esakia 25: 140. 
1989 Callipteroma; Tryapitzin, Parasitic hymenoptera of the 
family Encyrtidae of Palearctics NAUKA Leningrad, 487 pp 
1990 Callipteroma; Shafee et al., Indian J. Syst. Ent.7(l): 
18. 
Distribution; 
Type locality Sri Lanka 
C. sexquttata widely distributed in the sub-continent. 
C. testacea In India; MP, MR, UP, Kerala; Bangladesh; 
Pakistan; Sri Lanka. 
Biology: 
Parasites of mealy bugs (Pseudococcidae: Homoptera). 
Systematic position of the genus Callipteroma Motschulsky 
The genus is placed in the tribe Anagyrini, subtribe 
Leptomastideina (Tetracneminae) by Trjapitzin (1973a). Noyes 
and Hayat (1984) synonymised subtribe Leptomastideina with 
Anagyrina. They suggested that the genus can better be placed 
under Dinocarsini (or Dinocarsina if reduced to subtribal 
status within the Anagyrini). 
Diagnostic features of the genus Callipteroma Motsch. 
FewoLes «f 
/^this genus can easily be identified on the following 
characters: Head, round, regularly convex throughout, except 
the intertorular prominence; antennae are placed very close 
to the mouth margin; frontovertex very wide, more than half 
as wide as head width, reticulately punctate, eye twice as long 
as wide not reaching the sharp occipital margins; antenna 
very long longer than body length, filiform scape very long, 
all the funicle segments longer than wide; mandibles 
bidentate, maxillary and labial palpi four and three 
segmented respectively.Forewings are narrow, typically 
infuscated, legs very long especially the middle one, middle 
tibial spur and basitarsus very long and equal to each other, 
Forewing brown with hyaline bands or spots, forewings with 
postmarginal vein nearly as long as or longer than stigmal 
vein, forewings with linea calva interrupted or more or less 
closed on dorsal surface by several lines of setae towards 
posterior margin. First funicle segment longer than pedicel, 
antennal toruli separated from mouth margin by much less than 
one and one-half the minimum distance between them. 
Callipteroma has been characterised by Trjapitzin 
(1973), he included this genus and other genera such as 
Leptomostidea Mercet and Leptanusia De Santis under the tribe 
Anagyrini Hoffer, sub tribe Leptomostideina Trjapitzin. Both 
these both genera run very close to Callipteroma some times 
it is difficult to separate them. However, Callipteroma can 
be differentiated from these genera for having a 
comparatively longer scape about more than six and half times 
as long as broad and usually more or less cylindrical, longer 
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propodeum. Forewings with heavier infuscation, sides of the 
prCI odeum and first gasteral tergites densely setose ( I" 
both the other genera setae absent or very sparse). 
Males of most species of the present genus are not 
known although it may be possible to identify them with the 
help of wing pattern of a known female, but some times it may 
differs in some of the species, still the cause of this 
variation is not known. 
KEY TO THE SPECIES OF CalliPteroma Motschulsky BASED ON FEMALES 
1. Propodeum with a rosette of white setae centrally; 
funicle distinctly flattened; wings infuscated 
base hyaline, hyaline patch below submarginal 
complete, hyaline streak after stigmal and at 
apex C. australia Girault 
Propodeum without white setae centrally; funicle 
cylindrical or only slightly flattened; forewings 
infuscation different 2 
2. Forewings with out a complete hyaline band across the 
margin, except the apical one, hyaline areas restricted 
to spots; middle tibial spur usually darker than 
corresponding basitarsus 3 
Forewing with at least one complete hyaline fascia; 
middle tibial spur never darker than corresponding 
basitarsus 5 
3. Antenna dark brown except yellowish-white at two apical 
segments of club; anterior margin of forewing with two 
hyaline spots C. albiclava Noyes 
Antenna completely dark brown; anterior margin of 
forewing with three hyaline spots 4 
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4. Inter antennal prominence confluent with frons; club 
four times as long as wide, middle hyaline spot of 
forewing very big almost equal to apical hyaline spot in 
width; basal dark part of hindwing without a 
hyaline spot and tibial rim with eleven strong 
pegs C. sexquttata Motschulsky - Species A 
Inter antennal prominence not confluent with frons; 
middle hyaline spot of forewing very small in 
size as compared to apical hyaline spot or some 
times absent; basal dark part of hindwing with two 
hyaline spots; tibial rim with fifteen strong 
pegs C. quinquequttata Motschulsky - Species B 
5. Forewing with three dark cross-bands, propodeum steeply 
inclined and appearing shorter in dorsal view, posterior 
margins acute at the corners; body black 6 
Forewing with three dark cross-bands; propodeum 
shallowly inclined and appearing long in dorsal view, 
posterior margin well rounded at the corners; body dark 
brown to testaceous 7 
6. Third cross-band forewing wedge shaped projecting 
in the proximal direction of the wing; propodeum 
horizontal, in middle two times shorter than on 
sides C. baqlanensis Myartseva 
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Third cross-band of fore wings without wedge shaped 
projection; propodeuiti abruptly inclined, in the middle 
three times shorter than at sides C. nigra Mercet 
7. Body colour dark brown, with metallic sheen; mesoscutum 
with fine squamous sculpture; Hind wings with a brown 
infuscated cross band at basal one third; mesopleuron 
less than two times as long as wide; basal gasteral 
segments black; lateral sides of propodeum very acute 
and extending back upto the tip of I gasteral segment; 
posterior margin of hypopygium slightly convex in the 
middle C. testacea Motschulsky 
Body colour pale brown; mesoscutum with deeply 
reticulate sculpture; hind wings hyaline without 
any cross band Mesopleuron comparatively longer, 
more than two times as long as wide pronotum and 
first and second gasteral segments creamy, lateral 
sides of propodeum rounded and not extending beyond one 
fourth of first gasteral segment posterior margin of 
hypopygium with 'M' shaped projection in the middle 
notch C. keralaensis sp.n . 
CALLIPTEROMA SEXGDTTATA Motschulsky 
Female: 1.5-2.125min 
Body colour ranging from dark brown to light brovm with 
some metallic sheen. Head and thorax comparatively paler, 
abdomen brownish; forewings darkly infuscated with some 
hyaline spots. (Fig.II B). On the basis of variations in wing 
pattern (spots), the first gastral segment and other 
morphometric differences this sample can be divided into two 
distinct groups viz; A and B. The differences are tabulated 
after the descriptions. 
Group 'A* Callipteroma sexguttata Motschulsky 
Female: 1.5 - 1.75 mm 
COLOUR: Body dark brown to light brown with some metallic 
sheen. Head and thorax comparatively light brown, gaster dark 
brown. 
Head (Fig. lA): Light brown with metallic sheen; head with 
raised polygonal reticulate sculpture (Fig. lA & B); middle 
ocellus of same diameter as polygons of head sculpture 
(Fig.IB); ocelli reddish; eyes naked, reddish brown, 
separated from occipital margin, numerous white setae present 
along inner margins; mandibles light brown bidentate; 
maxillary palpi four-segmented, labial palpi three-segmented. 
Antenna: Funicle and club completely dark brown; radicle, 
pedicle and scape pale brown. Inter torular prominence 
confluent with frons (Fig.I C&D). 
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Thorax (Fig.I E): 
Thorax palish brown to yellowish brown with a metallic 
sheen; pronotum, mesoscutum, axillae and scutellum with 
raised shallow sculpture, sparsely setose; tegulae with 
deeper and elongated sculpture mesopleuron paler than the 
rest of the body, with slightly elongate, reticulate 
sculpture (Fig.2A). 
Pronotum (Fig.3B): Anterior margin notched in the middle, 
notch flanked by ridges; posterior margin slightly incurved 
in the middle, anterior-lateral sides angular, a sub 
marginal ridge distinct along the posterior margin. 
Propodeum (Fig.I E): Propodeum light brown like thorax, 
medially narrow and laterally broadened; lateral sides 
densely covered with thick and white setae. 
Forewing (Fig,2 B): Forewings well developed, darkly 
infuscated with six hyaline spots as shown in Fig. 2 B, three 
along upper margin, remaining along apical margin, lower 
margin and in the middle of disc each. Middle hyaline spot 
larger in size (middle spot also differs in size in other 
group). Forewings densely covered with dark setae, costal 
cell very narrow. Marginal vein shorter than post marginal 
vein, marginal fringe short, spaced by a distance equal to 
one-half of a fringe. 
Hindwing (Fig.2 C): Hindwings narrow, brownish infuscation 
heavier near base turning lighter towards apical margin. A 
large hyaline spot in the middle of the disc. Marginal fringe 
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comparatively large spaced by one fourth length of a fringe. 
Fore leg: Coxa and trocanter, dark brown, femur and tibia 
light brovm, tarsal segments dark brown. 
Middle leg (Fig.2 D): Middle leg well developed coxa, 
trocanter, femur distal part of tibia, and tibial spur dark 
brown, basal part of tibia and basal two tarsal segments 
light brown to yellowish-brown, remaining tarsal segment 
dark brown. Tibia larger than femur, tibial spur almost equal 
to basitarsus (Fig.2 D). Mid^tibial rim with 11 pegs, tarsal 
segments first to third with 20, 2, and 2, fourth tarsal 
segment without any peg (Fig.2 D). 
Hind leg: Coxae, trocanter, femur, tibia and tarsii dark 
brown. 
Gaster: Gaster completely blakish brown with metallic sheen 
pointed apically; hypopygium reaching upto apex of the 
gaster; ovipositor not exserted. Anterior part of first 
(visible) gastral tergite densely covered with white and 
thick setae, projected part (posterior part) of the first 
gasteral tergite short and broadly rounded (Fig. 1 E). 
Tenth tergum (Pig. 2 E): Tenth tergum elongated, shorting 
near base, anterior margin deeply concave, almost one third 
length of the plate. Apex broadly truncated paratergites 
distinct, of uniform thickness throughout obliquely pointed 
near tip. 
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Sub-genital plate (Hypopygium) (Fig. 3 D): Like abroad plate 
anterior margin concave, posterior almost straight near the 
middle, a very small median notch connected with median 
groove, extending almost half of the length of the plate. The 
posterior margin on either side of the notch delicately 
inflexed. Posterior-middle part of the plate densely covered 
with thick and dark setae (Fig. 3 D). 
MORPHOMETRICAL DESCRIPTION 
Group 'A' Female: 
Length of the female 1.50 mm 
Head (Fig.l A, B, C & D): In facial view rounded, as long as 
wide (0.562:0.562); less than two times as wide as 
frontovertex (0.300); eye lefs than two times as long as wide 
of 
(0.375:0.2); lower margins;^toruli on the line joining the 
lower margins of eye, intertorular distance almost two and a-
half times as long as the distance between eye and torulus 
(0.125:0.05); malar space short, about one-third to one-
fourth of eye length (0.375:0.125); ocelli in equilateral 
triangle, POL about five times the diameter of median ocellus 
(0.112:0.025), OOL almost equal to POL; COL shorter than OOL. 
Antenna: (Fig.3 A): Scape slender, more than nine and a-half 
times longer than wide (Fig.3 A) (0.362: 0.037); pedicle more 
than two times longer than wide (0.087: 0.037); scape more 
than four times longer than pedicle (0.362: 0.087); funicle 
segments gradually decreasing in length (Fig. 3 A), first 
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funicle segment six and half times longer than wide (0.25: 
0.037) L:W dimensions of other funicle segments as follows: 
F2 (0.2:0.05), F3 (0.187:0.05), F4 (175:0.05), F5 
(0.137:0.05), sixth funicle segment more than two times 
longer than wide (0.112:0.05) Club three segmented rounded at 
apex, four times as long as wide (0.25: 0.062). 
Thorax (Fig.l E): Thorax flat, slightly longer than wide. 
(0.562: 0.5). Mesoscutum about two times as wide as long 
(0.462: 0.287) Scutellum almost as long as wide (0.237: 
0.237), shorter than mesoscutum, posterior margin acute and 
projected over propodeum. 
Focewing (Fig.2 B): Forewings about three times as long as 
wide. (1.875: 0.562); marginal vein shorter than 
postmarginal vein (0.062: 0.112); stigmal vein almost as long 
as post marginal vein (0.1: 0.112); marginal fringe short and 
spaced by one half their length (0.025: 0.012). Distance 
between middle and apical hyaline spots almost equal to fore 
wing width (0.562:0.562); apical hyaline spot five and half 
times as wide as long (0.275:0.062), middle hyaline spot two 
times as wide as the distance between it and dorsal margin of 
the wing (0.312:0.162); width of apical hyaline spot slightly 
wider than that of middle hyaline spot (0.312: 0.262) or some 
times almost equal (0.275:0.275). 
Hindwing (Fig.2 C): Hindwings eight times longer than wide 
(1.125: 0.137). Marginal fringe about one-half wing width, 
and spaced by one-fourth length of a fringe (0.075: 0.018). 
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Middle leg (Fig.2 D): Well developed, tibial spur almost 
equal to basitarsus, (0.275:0.275) nid/.tibial rim with '11' 
pegs, tarsal segments first to fourth 20, 2, 2, and '0' pegs 
respectively (Fig.2 D). 
Gaster: More than a-third longer than thorax (0.775:0.562) 
pointed at apex; hypopygium reaching apex; ovipositor not 
exserted. 
I Gasteral tergite: Middle piece one and two third as wide as 
long (0.35:0.212). 
Tergum-X: Elongated plate, about two times as long as wide 
(0.6:0.312), anterior margin concave about one-fourth as deep 
as total length (0.6:0.137), posterior margin broadly 
truncated; paratergites narrow stripe slightly broader at sub 
distal end. 
Hypopygium (Fig.3 D): Broad plate slightly less than two 
times as wide as long (0.5:0.275), posterior margin almost 
straight near the middle and with thick and dark setae. 
Ovipositor (Fig. 3 E): 
First valvifers oblong with a broadly concave to 
straight base, articular nobes little prominent, basal and 
apical angles of 150°, 40° and 40° respectively; second 
valvifer of uniform width throughout dorsal margin thickened; 
third valvulae very small in perceptibly articulated with the 
second valvifers, with some dark setae. 
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Outer or quadrate plate (Fig.3 E): Quadrate plate almost 
rectangular, of uniform thickness, dorsal margin obliquely 
inflexed, inflection more prominent in distal half and 
expanded to almost entire width of the plate. 
COMPARISON BETWEEN GROUP A AND B, OF C. sexquttata Motsch 
Female: 
1. Body length 1.5-1.75 mm 
2. Body colour ranging from 
dark brown to light brown 
with metallic sheen 
3. Head light brown with 
metallic sheen; scape 
pedicle paler brown, 
funicle and club dark 
brown. 
4. Eyes less than two times 
as long as wide (Fig.l D) 
(0.375:0.2) 
5. Middle ocellus of same 
diameter as polygons of 
head sculpture (Fig. 1 B), 
6. POL Five times the diameter 
of median ocellus (0.125: 
0.025) (Fig.l B). 
7. OOL almost equal to POL 
(0.112:0.112) (Fig.l B) 
8. Eye length three to four 
times to COL shorter than 
POL (0.081:0.112) MSL 
(0.475:0.125) 
9. Scape more than nine and 
half times as long as 
wide (0.362:0.037) 
(Fig. 3 A). 
B 
Body length 1.975 to 2.125 
Body colour dark brown 
with metallic sheen. 
Head dark brown with meta-
llic sheen, antennae dark 
brown entirely. 
Eyes slightly less than 
three times as long as 
wide (0.537:0.]^ 87) (Fic.^D). 
Middle ocellusAgreater 
diameter than that of a 
polygon of sculpture 
(Fig.4 B). 
POL four times diamter of 
median ocellus (0.15:0.037) 
(Fig.4 B). 
OOL slightly shorter than 
POL (0.125:0.15) (Fig.4 B). 
Eye length four to five 
times to malar space length 
(0.537:0.137 to 0.412:0.125) 
Scape slightly more than 
seven times as long as wide 
(0.55:0.075) (Fig. 6 A). 
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10.Pedicle more than two 
times as long as wide 
(Fig.3 A). 
11.Scape more than four times 
as long as pedicle (0.362: 
0.087) (Fig. 3 A). 
12. First funicle segment 
five and half times 
as long as wide (0.212: 
0.037) (Fig.3 A). 
13. Combined length of first 
and second funicle segm-
ents almost equal to scape 
(0.412:0.362) 
14.Sixth funicle segment more 
than two time as long as 
wide (0.112:0.05). 
15.Club four times as long as 
wide (0.25: 0.062) 
16.Inter antennal Prominence 
confluent with frons 
(Fig.l C & D) 
17.A double row of white 
setae present along the 
outer margins of antennal 
toruli (Fig.l C). 
18.Thorax palish-brown to 
yellowish-brown with 
metallic sheen. 
Pedicle less than two times 
as long as wide (0.1:0.062) 
(Fig. 6 A). 
Scape more than five and 
half times as long as pedicle 
(0.55:0.1) (Fig.6 A). 
First funicle segment six and 
half times as long as wide 
(0.412:0.0625) (Fig.6 A). 
Combined length of 1st and 2nd 
funcile segments one and half 
time as long as scape (0.787: 
0.55) . 
Sixth funicle segment three 
and half times as long as 
wide (0.212:0.062). 
Club nearly six times as long 
as wide (0.437: 0.075) 
Inter antennal prominence 
not confluent with frons 
(Fig.4 A & D). 
A single row of white setae 
present along the outer 
margin of antennal toruli 
(Fig.4 C). 
Thorax blakish brown with 
metallic sheen. 
19. Fore wings infuscated 
with six" hyaline spots 
(arrangement of hyaline 
spots as discussed in fore 
wing's morphological 
descriptions), Middle 
hyaline spot width almost 
equal to apical hyaline 
spot width (0.275:0.275) 
(Fig. 2 B). 
20.Distance between apical 
and middle hayling spots 
Fore wings with six hyaline 
spots. Middle hyaline spot 
in some individuals usually 
absent. Some times very small 
in size and twelve and half 
times smaller than apical 
hyaline spot width (0.625: 
0.05) (Fig.5 B). 
Distance between apical and 
middle of fore wing about 
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of fore wing equal to fore 1.20 times fore wing width 
wing width (0.562:0.562). (1.037:0.875). 
21.Middle hyaline spot width Middle hyaline spot width 
two times the distance 0.125 times the distance 
between it and dorsal margin between it and dorsal margin 
of forewing (0.312:0.162) of forewing (0.05:0.4) 
(Fig.2 B). (Fig.5 B). 
22.Hind wing eight times as 
long as wide (1.125:0.137) 
23.Basal third of hind wing 
dark brown followed by 
hyaline area and distal 
one third light brown 
(Fio,2 C). 
24.Mid \ tibial rim with '11' 
strong pegs. (Fig.2 D) 
Hind wing seven times as 
wide (1.525:0.212). 
Basal third of hind wing 
dark brown with a hyaline 
spot (Fig.5 B). 
MidA tibial rim with 15 strong 
pegs. (Fig.5 C). 
Material studied: 
Females 9, card mounted, two females disected and 
mounted on a slide, one female gold ion coated for SEM. Date 
30.XIII.1988. Locality Calicut, Kerala (M. Chand Basha). 
Dr. M. Hayat (6 females from Aligarh on 1.X.1979). 
Four females from Kerala by N.C. Narendran on 
21.x.1987. 
Morphometric studies of the species revealed that the 
species complex consisted of two different population 'A' and 
'B' which can be distinguished morphologically on the basis 
of tabulated characters. At present no new name to the 
species group is designated and it is labelled as 'B'. 
However, the possibility of its being designated as a new 
species is not ruled out. 
Callipteroma sexguttata 'A' 
Female 
Scanning Electron Microscopephotograph (SEM)-A: Head frontal view 
SEM - B : Vertex showing ocelli and sculpture. 
SEM - C : Showing torular area. 
SEM - D : Lateral view showing Eye and Malar space. 
SEM - E : Showing sculpture of thorax and structure of 
Propodeum and first gastral tergite. 
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Calllpteroma sexguttata 'A* 
Female :-
SEM - A : Showing sculpture and structure of Mesopleuron. 
Microscopephotograph (MPl-B : Showing Forewing pattern (Spots). 
MP - C : Showing Hindwing pattern. 
SEM - D : Middle leg showing tarsal segments, middle tibial 
spur and middle tibial rim with strong pegs. 
MP - E : Gaster complex. 
B 
.--T 
D 
Plate No. 2 
IsexgujtatoS 
Callipteroma sexRuttata 'A' 
V • • 
> • i \ 
Femalev,:- ijQ,raJ:. 
A 
B 
<• \ 
Antfenna 
Pr^liofeilm 
: : . . - • ^ 
( / 
w 
A '•_• - i 
, » ' 
» 
V ; 
C - F o r e w i n g - ^ ^ i ^ ^ 
D -• H y p o p y g i u m , ^ ^ , ^ :^iV^ ;i3J3ES 
E - O v i p o s i t p i ; ^ - \ i f;;,;;^£v^?li ';'';'t^' ' 
V - ''<^ '• ..' »: v..'-,>.i,.f-'--..r.-N, 
IHISilP^ 
**i>^';v>^i>' 
/^ " 1 
•^-:.:'?>:^CrV-^' 
/ 
• • ' • * ^ ' 
5/' 
, i 
r ' 
PLATE NO 3 
Callipteromg 
sexGUttatQ 'A' 
Female :-
Callipteroma sexguttata 'B' 
SEM -
SEM -
SEM -
SEM -
SEM -
- A 
- B 
- C 
- D 
- E 
Head frontal view 
Showing Ocelli and head sculpture. 
Torular area and Mandibles. 
Head Lateral view showing Eye and Malar space 
Showing sculpture of thorax and structure of 
propodeum and first gastral tergite. 

Female :-
Calllpteroma sexguttata ' B" 
SEM - A 
MP - B 
SEM - C 
MP 
Showing sculpture and structure of mesopleuron 
Showing Fore and Hind wings pattern (Spots). 
Middle leg showing tarsal segments, middle 
tibial spur and tibial rim with strong pegs. 
Gaster complex 
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CALLIPTEROMA TESTACEA Motschulsky 
Female: 1.5 t o 1.9375 mm 
Body colour variable from dark brown to yellowish 
brown. On the basis of body colour, sculpture, structure of 
mesopleuron and hypopygium a new species C. keralaensis is 
proposed and described in details, it differs from C. 
testacea Motsch in the features tabulated at the end of this 
description. 
Callipteroma testacea Motschulsky 
Female: 
Colour: Body overall dark brown. 
Head (Fig.7A): A great variation in the colour of head has 
been observed ranging from completely light reddish brown to 
brownish yellow; polygonally reticulate punctate, polygons 
large about the diameter of middle ocellus {Fig.7B); malar 
space and area between mouth and toruli with squamiform 
sculpture (Fig.7C); frontovertex sparsely setose, setae 
small, inter torular area gradually meeting frons, a pair of 
long setae above labrum (Fig.7C); eye chocolate-coloured 
sparsely setose, setae white; ocelli reddish brown; mouth 
parts concolourous with head, mandibles reddish brown, 
bidentate. 
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Antenna (Fig. 9A): 
Antenna dark brown; radicle, scape and pedicel 
comparatively lighter (antenna rarely completely dark brown), 
funicle six segmented, club three segmented. 
Thorax (Fig.7E): Flat, brown to dark brown, with dull 
greenish reflections, setose, setae silver white; mesoscutum, 
axillae, and scutellum with prominent fine squamous 
sculpture, middle portion of scutellum smooth; mesoscutum 
with setae sparsely placed in the small puncts; pronotum, 
tegulae and mesopleuron reticulately sculptured; metanotum 
with ridges; pronotum narrow in the middle, anterior margin 
with a 'V' shaped deep notch in the middle, flanked by 
ridges, posterior margin incurved in middle, lateral sides 
projected (Fig. 9B). 
Propodeum (Fig.7F): Propodeum more pronounced in comparison 
to other species in the genus, propodeum on lateral sides 
with squamiform sculpture and thickly setose, middle portion 
glaberous, lateral sides extending back and almost covering 
following abdominal segment. 
Legs (Fig.SD): The coxae brown with silver white setae; 
foreleg light-brown; middle legs with basal three fourth of 
femur and pretarsus brown, rest brownish-yellow; hind leg 
with femur, tibia and pretarsus brown, tarsi yellowish. 
Wings: Forewings hyaline with three dark brown cross bands 
(Fig. 8B), veins brown costal cell very narrow, post marginal 
vein almost as long as radial, angle between these veins of 
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about 58°; hind wings hyaline with a brown cross band at 
basal one third, vein brown. 
Gaster: Dark brown, triangular in shape, apically pointed, 
first gasteral tergite on the lateral sides covered with dense 
silver white setae,first gasteral tergum glaberous in middle, 
sub triangular, base more^  than sides, conically pointed at 
apex; tenth tergum elongated, anterior margin concave, base 
conical narrow, paratergites narrow and elongated, pointed at 
apex (Fig. 8E), hypopygium reaching apex of the gaster 
ovipositor not exserted. 
Hypopygium or subgenital plate with anterior margin 
deeply concave with a pair of elongated lobes projected in 
middle, posterior margin little convex with median notch 
followed by a median groove extending almost to entire length 
of the plate (Fig.9D). 
Males: 
Resemble females except antenna being unicolourous, 
light brown, all the legs yellow except brownish middle hind 
coxae and fore tarsi; middle and hind pretarsus dark brown. 
MORPHOMETRICAL DESCRIPTION 
Female: 1.5 to 1.75 mm 
Head {Fig.9A): In facial view rounded, as long as wide 
(0.5:0.5), less than two times as wide as frontovertex at 
middle ocellar level (0.5:0.27); frontovertex slightly wider 
than eye width; eye oval, one and two-third times as long as 
wide (0.375:0.225), five times as long as malar sulcus 
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(.075); lower margins of toruli over the line joining the 
lower eye margins; torulus triangular two times as long as 
wide, intertorular distance three tim.es the torulo-eye 
distance (0.075:0.025); scrobes about half the torular length 
long; malar sulcus about three times as long as torulo-eye 
distance; ocelli in acute angle triangle,basal angle about 
60^, POL about seven times as long as median ocellus diameter 
(0.15:0.021) and two times as long as OOL (0.075). COL as 
long as OOL. 
Antenna (Fig.9A): Scape slender, seven and half times as 
long as wide (0.362:0.05), three and half times as long as 
pedicel (0.362:0.1); pedicel about two and a-half times as 
long as wide (0.1:0.037); funicle segments gradually 
decreasing in length F^^ seven and a-third times as long as 
wide (0.275:0.037), length:width dimensions of other funicle 
segp.ents as follows: F2 (0.225:0.037); F3 (0.175:0.0375); F4 
(0.175:0.375); F5 (0.1375: 0.05); Fg (0.1125:0.05); club 
three segmented slightly more than three and half times as 
long as wide (0.225:0.062), and slightly shorter than 
combined length of preceeding two funicle segments. 
Thorax (Fig.TE): Thorax almost as long as wide (0.625:0.625); 
pronotum (Fig. 9B) wide plate, and two and three-fourth as 
wide as long (0.625:0.25), anterior margin with a notch about 
one third as deep as it total length (0.087); mesoscutum 
about one and a-half times as wide as long (0.437:0.287) 
posterior margin straight not projected over axillae; axillae 
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broadly meeting each other and with a ridge in betvv?ecn tVicm, 
scutellum longer than wide (0.225:0.187), shorter than 
mesoscutum; posterior margin, narrow near tip 'V'-shaped and 
sharp edged; propodeum long, anterior margin with a wide 
notch, slightly less than half the scutellum length (Fig.7F). 
Forewing (Fig.8B): About four times as long as wide 
(1.75:0.437); marginal vein more than one and a-half times as 
long as postmarginal vein (0.125:0.635); postmarginal vein 
almost as long as radial vein (0.062:0.062); radial vein 
forming an angle of 58® with postmarginal vein; marginal 
fringe short spaced by about half the length of a fringe 
(0.025:0.012). 
Hindwing (Fig.8C): Hind wing almost eight times as long as 
wide (1.1875:0.15); width of wing disc slightly less than two 
and a half times length of a fringe (0.15:0.062); marginal 
fringe spaced by one-fifth length of a fringe (0.062:0.012). 
Legs (Fig.SD): Legs well developed midjitibial spur slightly 
longer than basitarsus (0.35:0.312); mid^tibial rim with '11' 
pegs (Fig. 7D). 
Gaster: Gaster one and a-half times as long as thorax 
up to 
(0.937:0.625). Conical, pointed at tip; hypopygium reaching^ 
tip of gaster; ovipositor not exserted. 
I gasteral tergite (Fig.BE): Middle piece triangular; about 
as long as wide (0.175:0.2). 
Tergum-X (Fig.SE): Broad elongated plate, about two and a-
third times as long as wide (0.612:0.262); anterior margin 
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concave, slightly more than one-fifth as deep as its total 
length (0.137); posterior margin broadly truncated. 
Hypopygium (Fig.9D): Broad plate, about three-fourth wider 
than long (0.55:0.312); anterior margin concave with a pair 
of elongated, lobes projected anteriorly in the middle; 
posterior margin convex with a median notch, a median groove 
running anterio-posteriorly ending into the median notch. 
Ovipositor (Fig.9E): First valvifer apically oblong with a 
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broadly concave base, articular/nobes little prominent, basal 
and apical angles of 120°, 35°, and 35°; second valvifer of 
uniform thickness, dorsal margin not thickened; third 
valvulae very small imperceptibly articulated with the second 
valvifers, some dark setae visible on 3rd valvulae. 
Quadrate plate (Fig. 9E): Quadrate plate almost rectangular 
of uniform thickness, dorsal margin obliquely inflexed. 
Inflection more prominent on distal half and extended to 
almost one-third width of the plate. 
Material studied: 8 Female, card mounted, one female 
dissected and mounted on a slide, one female gold ion coated 
for SEM. 
Date 30.XII.1988. Locality Calicut, Kerala. (M. Chand Basha) 
T.C. Narendran (8 female, 2 male specimens from Kerala 
on 2.12.1985). 
Sudhir Singh (from Assam; 4 Female, 3 Male, on 
, - > * • 
19,IV.1988). ^^^^klk 
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CALLIPTEROMA KERALAENSIS sp.n. 
TroT»l if" 
It resembles C. testacea Motsch. and differs/ on the 
following account. 
Female: Length 1.75 - 1.93 mm. 
Colour: General body colour pale brovm or pale testaceous. 
Detailed colour, setal and sculptural patterns of the female 
as follows: 
HEAD: Colour of head ranging from pale brown to yellowish-
brown, lighter than C. testacea; with comparatively deeper 
reticulate sculpture, diameter of each polygon about half the 
diameter of middle ocellus (Fig.lOA, B & D), area below 
torulus and malar space with smaller setae and with different 
sculpture (Fig.IOC). 
Antenna: Radicle, scape and pedicel pale brown; funicle and 
club reddish brown (testaceous). 
Thorax (Fig.lOE & F): Lighter than C. testacea; pronotum 
creamy with pale brown reflections; mesoscutum, sculpture not 
as prominent, but with comparatively denser setae and puncts 
(Fig.lOE) scutellum brown, deeply reticulately sculptured; 
metanotum differently ridged, with greater number of ridges; 
mesopleuron with elongated reticulate sculpture (Fig. IIA) . 
Propodeum (Fig. lOE) Brown. 
Forewing (Fig.11 B): As in C. testacea. 
Hind wing (Fig. 11 C): Completely hyaline, without any 
infuscated band as in C. testacea. 
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Legs: Brown, l i ke body except yellowish t i b i a e and t a r s i . 
on 
Gaster: Brown except pale A first two segments; middle 
triangular piece of first gasteral tergite with 25-30 setae 
on either posterior lateral sides, with prominent sculpture; 
tergum-X with honey comb like sculpture. 
Hypopygium (Fig.12 C): Anterior margin of hypopygium deeply 
concave with two depressions on either sides of the middle 
raised part, middle raised part with a small notch like 
groove, posterior margin roundly convex with a deep notch in 
middle; 'M' shaped projection apically in the middle of the 
posterior notch (Fig.12 C). Posterior - middle part setose. 
MORPHOMETRIC DESCRIPTION: 
Antenna (Fig.12 A): Scape slender, about eight and a-half 
times as long as wide (0.425:0.05); F^ about nine times as 
long as wide (0.337:0.037). Length:width dimensions of other 
funicle segments as ; F2 (0.312:0.037), F3 
(0.25:0.037); F4 (0.225:0.037); F5 (0.2:0.05); Fg (0.15: 
0.05); club about four times as long as wide (0.25:0.062); 
ratio of F5 & Fg and club (0.35:0.25). 
Thorax (Fig.lOE): Flat, a-third longer than wide (0.675:0.5); 
mesopleuron elongated, more than two times as long as wide 
(0.575:0.275); propodeum much wider, posterior ends reaching 
half the length of first gasteral tergite. 
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Wings 
Forewlngs (Fig.11 B): Four and three-fourth times as long as 
wide (2.25:0.475); marginal fringe three times as long as 
space between than (0.037:0.012). 
Hindwing: Seven times as long as wide (1.662:0.237); marginal 
fringe four times as long as the space between than 
(0.05:0.012). 
First gasteral tergite tergum-X, hypopygium and 
ovipositor as in Fig.HE, 12C and 12D respectively. 
Material studied: 6 Females; Card mounted; one specimen 
dissected and mounted on slide, one female gold ion coated 
for SEM. Date 30.12.1988. Locality Calicut, Kerala (M. Chand 
Basha) . 
T.C. Narendran (3 females collected from Kerala on, 
16.V.1985 and Oct 1987). 
Comments: C. keralaensis closely resembles C. testacea and 
differs from it on the basis of characters mentioned in the 
key and following tabulated below: 
C. testacea Motsch. C. keralaensis sp.n. 
1. Body length 1.5 to 1.75 mm. Body length 1.75 to 1.93 
mm. 
2. Body colour dark brown with Body colour pale brown or 
metallic sheen. pale testaceous. 
3. Head testaceous (pale reddish Head pale brown or yell-
brown), radicle, scape and owish brown, radicle and 
pedicel pale brown, funicular scape pale brown, pedicel, 
segments and club dark brown, funicle and club testaceous 
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4. Scrobes as long as half the 
torular length. 
5. Scape seven and half times 
longer than wide (0.362:0.05) 
(Fig.9A). 
6. First funicle segment 
7.3 times longer than wide 
(0.275:0.0375) (Fig.9A). 
7. Six funicle segment 2.25 
times as long as wide (0.1125: 
0.05). 
8. Club slightly three and half 
times longer than wide (0.0225; 
0.0625) . 
9. Combined length of F5 and Fg 
slightly longer than club 
(0.26:0.22). 
10.Thorax clark brown, legs and 
pronotunl^the same colour as 
rest of body. 
11.Thorax about as long as wide 
(0.625:0.625) . 
12.Scutellum with prominent fine 
squamous sculpture (Fig.7E). 
13.Forewings four times as long 
as broad (1.75:0.4375) 
14.Marginal fringe two times as 
long as space between fringes 
(0.025:0.0125) 
15.Hind wings eight times as long 
as wide (1.1875:0.15) 
16.Hind wings hyaline basal side 
with a infuscated cross band 
(Fig.8C) . 
Scrobes very short about 
l/4th the torular length. 
Scape eight and half times 
longer than wide (0.425: 
0.05) (Fig.l2A). 
First funicle segment 
nine times longer than wide 
(0.3375:0.0375) (Fig.l2A). 
Six funicle segment three 
times as long as wide 
(0.15:0.05). 
Club four times as long as 
wide (0.25:0.0625). 
Combined length of F5 and 
Fg two fifth times as 
long as club (0.35:0.25). 
Thorax pale brown Pronotum 
Cream colour with pale 
brown reflections, tibia 
and tarsi pale brown with 
yellowish reflections. 
Thorax about 1.35 times as 
long as wide (0.675:0.5). 
Scutellum with deeply 
reticulated sculpture 
(Fig.10 E & F). 
Forewings quarter to five 
times as long as wide 
(2.25:0.475) 
Marginal fringe three times 
as long as space between 
fringes (0.0375:0.0125) 
Hind wings seven times as 
long as wide (1.6625:0.2375) 
Hind wings hyaline, with 
out any infuscated band 
(Fig.llC). 
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17.Marginal fringes of Hind wing 
five times as long as space 
between them (0.0625:0.0125) 
Marginal fringes four times 
as long as space between 
them (0.05:0.0125) 
IS.Mesopleuron less than two times Mesopleuron slightly more 
as long as wide (0.054:0.31) than two times as long as 
wide (0.575:0.275) 
19.Propodeum much wider, lateral Propodeum not much wider, 
sides reaching the tip of first lateral sides of propodeum 
extending upto no half the 
length of first gasteral 
tergite, sparsely setose 
(Fig.lOF). 
gasteral segment,and densely 
setose (Fig.7E). 
20.Gastral tergites blackish 
brown 
First and second gasteral 
tergites creamy as pronotum 
with pale brownish reflec-
tions 
21.Hypopygium concave at anterior 
margin, with deep grooves on 
either sides of middle raised 
lobes, posterior margin with 
a '^•N^  ' shaped notch in the 
middle (Fig.9D), followed by a 
median groove, extending almost 
entire length of the plate 
22.Tenth gasteral tergite less 
than two times as long as 
wide (0.487:0.25) (Fig.SE) 
Anterior margin of hypo-
pygium deeply concave with 
two depressions on either 
sides of the middle raised 
part, middle raised part 
with a small notch like 
groove, posterior margin 
roundly convex with a deep 
notch in the middle 'M' 
shaped projection apically 
in the middle of the 
posterior notch. 
Tenth gastral tergites 
slightly more than two 
times a slong as wide 
(0.662:0.325) (Fig.HE). 
Female :-
Callipteroma testacea 
SEM - A : Head frontal view. 
SEM - B : Showing Ocelli and Head sculpture. 
SEM - C : Torular area. 
SEM - D : Head Lateral view. 
SEM - E : Showing sculpture and structure of thorax, 
propodeum and 1st gastral tergite. 
SEM - F : Propodeum and First gastral tergite. 
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Female :-
Callipteroma keralaensls sp.n. 
SEM - A : SHowing sculpture and structure of mesopleuron. 
MP - B : Forewing. 
MP - C : Hindwing. 
SEM - D : Middle leg showing tarsal segments, middle tibial 
spur and middle tibial rim with strong pegs. 
MP - E : Gaster tergum - X. 
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keralaensis sp.n. 
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